W ith the rise of the accountable care movement, population health has become a very important topic. Health care provider organizations such as large hospital systems and medical groups-once only concerned with providing acute care-must now find new ways to manage the whole spectrum of health care for their patients. Invariably, this involves finding new and better ways of proactively predicting diseases and episodes within their population. One such example is diabetes, a leading cause of mortality in the United States, affecting ~29 million Americans and costing $245 billion in 2012 (1) . More than 33% of American adults are estimated to have prediabetes. About 28% of people with diabetes are undiagnosed (1) .
Much of the effort in the accountable care movement has been to look for new, nontraditional risk factors that have not been used before to predict diseases such as diabetes. There are a few traditional risk factors for diabetes. Existing research suggests that both obesity and physical inactivity are major nongenetic risk factors for type 2 diabetes (2) (3) (4) (5) (6) (7) . A causal relationship between obesity and type 2 diabetes has been well documented in the existing literature (8) (9) (10) (11) . Interactions between genetic predisposition and environmental risk factors increase the risk of type 2 diabetes and obesity (12) . Evidence suggests that the identified genes contribute only modestly to the risk for each of the two diseases, indicating a more important role for environmental factors in the risk of disease (13) . Family health history captures the effects of inherited genes and of exposure to similar environments among close relatives (14, 15) . A number of studies have examined the relationship between family history of type 2 diabetes and individual risk for type 2 diabetes (16) (17) (18) (19) (20) (21) (22) (23) (24) . However, none have looked at the relationship between living with obese biologically related family members and an individual's risk of type 2 diabetes. In this study, we find that just living in a household with one or more obese biologically related family members is a major risk factor for diabetes, even after accounting for all the other traditional risk factors.
Methods

Data Sample
The Medical Expenditure Panel Survey (MEPS) is an annual national-
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Measures
The measures below are prefaced either by "self " or "family." "Self " indicates that the person himself or herself had the reported condition (e.g., diabetes). "Family" indicates that another person in the family had the condition.
Self Diabetes
Anyone who reported a diabetes diagnosis in the second year of the survey but not in the first year was categorized as a new case of diabetes. 
F E A T U R E A R T I C L E
Self Obesity
We used BMI reported in the first year as a way to categorize an individual's baseline weight using three dummy variables-low-to-normal weight (BMI <25 kg/m 2 ), overweight (BMI 25 to <30 kg/m 2 ), and obese (BMI ≥30 kg/m 2 ).
Self Weight Gain
A dichotomous indicator variable indicating an increase of ≥5% in BMI between the first and second year was constructed.
Next, using diabetes and obesity statuses of other biologically related family members living in the household, three family indicator variables were constructed.
Family Diabetes
Family diabetes indicates that one or more other members had diabetes.
Family Obesity
Family obesity indicates whether more than three-fourths of the other members were obese (BMI ≥30 kg/m 2 ).
Family Diabetes and Family Obesity
This category encompasses a hierarchal combination of obesity and diabetes statuses among other family members. This indicator variable contains the following three categories: 1) family members were neither obese nor had diabetes (less than threefourths of the family members were obese), 2) three-fourths of the family members were obese but did not have diabetes, and 3) one or more family members had diabetes. This variable was used to tease out and isolate the impact of family obesity from the effect of family diabetes on estimating the probability of being newly diagnosed with diabetes.
An individual's family income level and applicable poverty criteria were used to account for socioeconomic status via a three-category variable: poor (income <100% of the poverty line), near-poor (100-125% of the poverty line), and low-tohigh income (>125% of the poverty line). Next, a binary variable was constructed to indicate whether a participant was ever advised to reduce intake of high-fat or high-cholesterol food. Other indicator variables included current smoking status, hypertension, sex, and race/ethnicity (Asian, African American, and other ethnicities). An indicator variable for each panel (cohort of interviewees) was used to account for cohort-specific fixed effects (11 cohorts).
Statistical Analysis
This study used Stata SE 14.1 (StataCorp, College Station, Tex.) to predict the onset of diabetes using a logistic regression model that accounted for the MEPS complex survey design. In the analysis, we used longitudinal weights for each panel.
To assess model fit, we used the goodness-of-fit test, accounting for survey design suggested by Archer and Lemeshow (25). We investigated two models in our analysis. The first model included the family obesity and family diabetes statuses of an individ-ual's family members as two separate predictor variables. The second model combined family members' obesity and family diabetes statuses into the three-category single predictor variable ("family diabetes and family obesity," as defined in the prevous section). Next, because about 3.5% (1,421 individuals) of the sampled individuals had missing BMI values, we used a multiple imputation method to impute the missing values of these two variables. To test robustness, the third model used all the predictors from the second model but included individuals without imputed BMI.
Results
A total of 40,707 individuals living with blood relatives and without a prior diabetes diagnosis formed our study sample. A total of 0.89% of the weighted sample had a diabetes diagnosis in the second year, 24.9% (10,887 sample individuals) were obese, 32.8% were overweight, 26.3% had a >5% weight gain (BMI), 48.6% were males, 60.5% were white, 19% were Hispanics, 6.2% were Asian, and 17.9% were current smokers ( Table 1) . Individuals categorized as being poor and near-poor comprised about 4% and 10.9% of the sample, respectively. Individuals who reported being ever diagnosed with hypertension represented 19.8% of the sample. A total of 25.7% of the sampled individuals reported receiving medical advice to cut down on high-fat or high-cholesterol foods. Among the sampled individuals, 10.3% had at least one biologically related family member with diabetes, 43.5% had obese biologically related relatives comprising at least three-fourths of their households, and 37% had obese relatives comprising at least three-fourths of their households but with no diabetes. Table 2 presents the results of two logistic regression models. The goodness-of-fit test indicated that each model was a good fit (P = 0.784 for model 1 and P = 0.755 for model 2). As stated earlier, with the exception of the obesity and diabetes statuses of an individual's family members, the remaining predictor covariates were the same in both models. The size, directionality, and significance level of each of these common predictor variable coefficients were commensurate across the two models. The incidence of diabetes was positively correlated with age (P <0.001) and negatively with age squared (P <0.001), suggesting that the likelihood of diabetes incidence increases with age but at a decreasing rate. Both higher weight (BMI) and weight gain (BMI gain) were positively associated with diabetes incidence (P <0.05). Diabetes incidence was positively associated with any diagnosis of high blood pressure (P <0.05). Relative to whites, other races had a higher chance of being diagnosed with diabetes, but the relationship was significant only for Asian subjects (P <0.001). Poor and near-poor individuals had a higher risk of diabetes diagnosis than lowto-high income individuals (P <0.05 for near-poor and P <0.01 for poor).
Receipt of advice to reduce fat or cholesterol intake was weakly but positively associated with the incidence of diabetes (P <0.07). The presence of one or more biologically related family members with diabetes in the household increased the risk of diabetes incidence (P <0.05).
While model 1 showed that living in a household in which at least threefourths of an individual's biological family members were obese was positively and independently related to diabetes incidence (P <0.05), model 2 indicated that this relationship holds even in the absence of any other family members with diabetes (P <0.05). Table 3 presents probabilities and marginal probabilities of diabetes incidence from model 2. Less than 1% (0.89%) of individuals who were without diabetes in the first year and had at least one biologically related person living in the same household were diagnosed with diabetes in the second year (P <0.001). The likeli- Ref.
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Ref. Further, the probability of new diabetes cases was 1.1 percentage points higher among obese individuals than among those of low-to-normal weight (P <0.001). Individuals who saw a gain in their weight (BMI) of >5% were 0.4 percentage points more likely to report diabetes than those who did not gain >5% (P <0.01).
Race/ethnicity
Compared to the incidence of diabetes among Asians, the incidence was lower among other groups: 0.8 percentage points less among whites (P <0.01), 0.6 percentage points less among Hispanics (P <0.07), and 0.7 percentage points less among African Americans (P <0.05). Compared to the incidence among individuals with low-to-high household incomes, the risk of diabetes incidence among poor and near-poor individuals increased by 0.58 percentage points (P <0.05) and 0.63 percentage points (P <0.10), respectively. Having any diagnosis of high blood pressure increased the risk of diabetes. Individuals who had been diagnosed as having high blood pressure were 0.5 percentage points more likely to report diabetes than people who were never diagnosed (P <0.001). For an individual living with biologically related family members without any diabetes history and with <75% being obese, that individual's predicted risk of diabetes was 0.75%. However, for an individual living with at least one biologically related family member with diabetes, risk increased by 0.6 percentage points (P <0.01), from 0.75% to about 1.35%. If an individual was living in a household without diabetes but where at least 75% of the family were obese, then that individual's risk of diabetes increased by 0.24 percentage points (P <0.05) from 0.75% to Ref.
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-0.0075* 0.99%. Nationally, this last estimate amounts to ~238,000 people per year in the United States who can be predicted to be newly diagnosed with type 2 diabetes based solely on family obesity.
Discussion
Using nationally representative survey data, we found that 0.89% of adults without diabetes in year 1 who were living with at least one blood-related family member were newly diagnosed with type 2 diabetes at the end of year 2. To our knowledge this is the first study that examined the relationship between the obesity status of biologically related family members and an individual's risk of diabetes. We showed that the prevalence of obesi-ty among biologically related family members is positively related to an individual's risk of diabetes. Family members' obesity statuses predict an individual's risk of diabetes, not only in the presence of other predictors such as family members' diabetes statuses, individual's BMI, and weight gain, but also in the absence of any family household members with diabetes. The American Diabetes Association recommends screening for family history of diabetes (26); however, we recommend using prevalence of obesity among family members as a criterion for diabetes screening when the family diabetes history is not available or when no one in the family has diabetes. In addition, fam-ily history of obesity can be used as a prevention tool to guide individuals toward adopting healthy lifestyles. Moreover, because accountable care organizations and primary care medical homes seek to implement population health analytics to reduce acute medical care use, this article shows that there are additional, nontraditional measures that can be added to their predictive analytics arsenal to improve prediction in a cost-effective way. This result is important because the cost-effectiveness and business case for population health currently hangs in the balance.
Our study has some limitations. First, BMI information was missing in <5% of the sample. We used a multiple-imputation method to impute the missing BMI values. The results of our model did not change when individuals with missing BMIs were excluded from the analysis (see Model 3, Table 2 ). Second, the family information we used in our analysis was restricted only to family members living in the same household; therefore, our analysis does not include a comprehensive family history. Our proposed relationship between household obesity prevalence and the risk of diabetes may be confounded by the lack of complete family diabetes history, since lifestyle and behaviors are shaped during early childhood. For that reason, we recommend the use of complete family diabetes histories in future studies to examine the effect of household obesity status on individual risk of diabetes. We also recommend future research augmenting our survey data (family self-reports) with actual measurements and medical records. Lack of self-reported information about the family might not mean the absence of disease or obesity. Whether more complete medical information would bias our results upward or downward is unknown and is a subject for future research. Our current research merely indicates that there may be fruitful, evidence-based pathways to using nontraditional metrics and indicators 
